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(54) HIGHLY RELIABLE UGHTING CIRCUIT 

(57)Abstract 

PURPOSE: To immediately light a filament of waiting system at the 
filament disconnection of a bulb, and prevent the interruption of 
lighting. 

CONSTITUTION: A filament 8a is heated by the opening of a switch 
13. A filament current 1A is detected by a current transformer 10, 
and a DC power source is supplied to a control part 1 1 from a 
switching regulator 12 to operate the control part 11. When the 
output of the current transformer 10 is suddenly changed by the 
disconnection of the filament 7a, the control part 1 1 detects this 
and outputs a DC Voltage to terminals D1, D2. Thus, a filament 8b is 
lighted. When the filament 8a is disconnected, a LED 14 is lighted. 
An operator knows that the filament is changed to waiting system 
by this. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The high-reliability lighting circuit characterized by providing the following. The electric bulb which has two 
or more filaments which may be turned on independently, respectively, and the selection circuitry which elects any 
one filament in two or more above-mentioned filaments. The current detector which detects the supply current to 
the selected filament The control circuit energized to the filament which controlled the aforementioned selection 
circuitry, performed the change on other filaments, and was newly chosen when the current of this current detector 
became smallness from the value defined beforehand. 

[Claim 2] The high-reliability lighting circuit according to claim 1 which equipped at least one filament other than the 
filament chosen now with the preheating circuit which performs energization for the preheating of a filament 
[Claim 3] The claim 1 which established a means to have formed the drop in which it is shown that the filament is 
changed when a filament is changed to other filaments, or to send out the signal for it or a high-reliability lighting 
circuit according to claim 2, 

[Claim 4] Claim 1 term using the electric bulb with which it comes to prepare a filament into the sphere which 
became independent respectively, or a shell, claim 2 term, or a high-reliability lighting circuit according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the lighting circuit used for the lighting system of which high 

reliability is required especially about the lighting circuit of a lighting system. 

[0002] 

[Description of the Prior Art] Now. the lighting system is used across the woHd. As the light source of these lighting 
systems, although electric-discharge lamps, such as an incandescent lamp, and a mercury-vapor lamp, a fluorescent 
lamp, are used, as the light source for the lighting of large power, an incandescent lamp is especially used in many 
cases from points, such as the color tone, economical efficiency, stability, and the ease of control of the quantity of 
light 

[0003] There are some of which high reliability is especially required also in various kinds of lighting systems. As 
such a lighting system, there are some which are used for the thing for the lighting in a television studio or an 
operation in a hospital. Moreover, the signal for traffic also goes into the category. The light source is put on one 
more place, this is drawn by the optical fiber, and there is also a case of a system which is branched and used for 
every place. 
[0004] 

[Problem(s) to be Solved by the Invention] In the lighting system of which the above high reliability is required, it is 
very inconvenient that the filament of an electric bulb is disconnected suddenly. That is, with the lighting of a 
television studio, although the lighting system was conventionally changed manually when such, since quality of 
image and brightness would change suddenly by the televising side, spoiling serviceability was not avoided, 
[0005] Moreover, in the case of the lighting system used in a hospital in the case of an operation, when the worst, 
affecting the success or failure of an operation is also considered. In the case of a traffic light, derangement of 
traffic will be caused. Furthermore, it may also become making the opportunity of the occurrence of a traffic 
accident With the equipment constituted so that it might use for every place dispersedly using an optical fiber from 
the one more light source, an open circuit of one electric bulb will stop all functions. 

[0006] this invention is accomplished in order to solve such a conventional trouble, and it aims at offering a lighting 
system with the high reliability which hardly produces influence in an illuminance even if it is a time of the filament 
of the incandescent lamp which is the light source being disconnected suddenly. 
[0007] 

[Means for Solving the Problem] according to this invention — an above-mentioned trouble — the above — the 
means indicated to the claim is solved Namely, the electric bulb which has two or more filaments which may turn on 
invention of a claim 1 independently, respectively and the selection circuitry which elects any one filament in two or 
more above-mentioned filaments, When the current of the current detector which detects the supply current to the 
selected filament and this current detector becomes smallness from the value defined beforehand, the 
aforementioned selection circuitry is controlled. It is the high-reliability lighting circuit which has the control circuit 
energized to the filament which performed the change on other filaments and was newly chosen. 
[0008] Moreover, invention of a claim 2 equips with and constitutes the preheating circuit which performs 
energization for the preheating of a filament on at least one filament other than the filament chosen as the above- 
mentioned invention now. 

[0009] Furthermore, although invention of a claim 3 forms the drop in which it is shown that the filament is changed 
when a filament is further changed to invention of a claim 1 or a claim 2 by other filaments, it is constituted by 
establishing a means to send out the signal for it 
[0010] 

[Function] Drawing 1 is drawing showing the theoretic composition of this invention, in (a), (b) corresponds to a 
claim 2 and (c) corresponds to a claim 3 at a claim 1. this drawing — setting — 1 — an incandescent lamp, and la 
and 1 b — respectively — a filament and 2 — in a control section and 5. a power supply input terminal and 6 
express the resistor, and, as for a circuit changing switch and 3, 7 expresses [ a current detecting element and 4 ] 
the status-signal terminal In this drawing (a), the contact of a circuit changing switch 2 is usually connected to the 
side. From the power supply input terminal 5, if supply voltage is inputted, a closed circuit will be formed like "power 
supply input terminal 5" -> "current detecting-element 3" -> "c contact [ of a circuit changing switch 2 ] -> a- 
contact" -> "filament la" -> "the power supply input terminal 5", and filament la will light up. The amount of the 
current of this circuit is detected by the current detecting element 3. and is supervised by the control section 4. In 
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this control section 4, when it becomes smallness from the value as which the detected current was beforehand 
detenmin d to it as compared with the reference value, Signal A is sent out to a circuit changing switch 2, and the 
contact of a circuit changing switch 2 is changed to the b side. A power supply is supplied to filament lb by this, 
and filament lb lights up by it: By using the quick thing of a speed of response as a circuit changing switch 2, the 
illuminance fall of an incandescent lamp 1 can be accomplished to the grade which can be disregarded on practical 
use level. 

[001 1] In the composition of drawing 1 (b), some current was always passed through the resistor 6 to filament 1b of 
a standby system, and it prepares for the change. The standup can be made quick when it changes to filament lb by 
doing in this way. Moreover, since temperature-change width of face of the filament which faces a change can be 
lessened, the possibility of filament lb being disconnected at the moment of having become possible to oppress to a 
considerable grade and changing rushes car RENTO can be accomplished low. Therefore, a more reliable illumination 
system can be built 

[0012] In the composition of dra wing 1 (cX when a filament changes to a standby system, the signal which shows 
this is outputted from the status-signal terminal 7. An operator can be told about having made light emitting diode 
etc. turn on and the filament having changed to the standby system by this. Since an operator can know what 
filament la disconnected by this sign, he can lecture on the measure of exchanging an incandescent lamp 1 by the 
time of the next use. Therefore, it becomes possible to maintain higher reliability. 

[0013] In addition, although the case where the number of filaments is two is described in order to make an 
understanding easy, this is not restricted to 2 sets, and of course, at least three or more things can be constituted 
from above-mentioned explanation. At this time, the number of contacts of a circuit changing switch 2 can be made 
into the number according to the number of filaments, and the method changed one by one can be taken. 
[0014] 

[Example] Drawing 2 shows the example of the lighting circuit used in a television studio etc. in drawing showing the 
1 st example of this invention, this drawing — setting — the incandescent lamp for lighting in 8, and 8a — present - 
- business — the filament of a system, and 8b — in a switching regulator and 13, a lighting switch and 14 express 
light emitting diode, and, as for the filament of a standby system, the current transformer for [ 9 ] current detection 
in a circuit changing switch (SSR) and 10, and 11,15 expresses [ a control section and 12 ] the resistor At the 
lighting circuit used in a television studio etc., there are many examples using the modulated light circuit of the 
armature-voltage control which used the triac for alternating current 100V. this example shows such an example at 
the time of applying this invention to a lighting circuit. With reference to a view, operation of an example is explained 
in detail below. 

[0015] When the lighting switch 13 is closed, the modulated light power supply between Terminals DE forms a closed 
circuit like terminal D-> lighting switch 13 -> filament 8a-> current transformer 10 -> tenninal E, and makes 
filament 8a become white-hot Current 1A which flows to filament 8a is detected by the current transformer 10, and 
the result is inputted into the control section 1 1 . A control section 1 1 receives supply of the DC power supply of 
+15V and "15V from the switching regulator 12 which operates considering ACIOOV as a power supply, and 
operates considering this as a power supply. If filament 8a of an electric bulb 8 is disconnected, current 1 A of this 
circuit is severed and the output of a current transformer 10 decreases rapidly, a control section 1 1 will detect this 
and direct current voltage will be outputted to D1 and D2. 

[001 6] This voltage is given to a circuit changing switch 9. This circuit changing switch 9 closes the circuit between 
a contact DB1 and DB2 by this. Modulated light current makes filament 8b turn on by this through the DB1 contact 
->DB2 contact -> terminal E of the terminal D-> lighting switch 13 -> filament 8b circuit changing switch 9. Since 
filament 8b lights up immediately when filament 8a is disconnected by the above operation, discontinuation of 
lighting is not produced. If filament 8a is disconnected, since direct current voltage will appear for 11 control 
sectionDI and D2 terminal as mentioned above, light emitting diode 14 lights up. An operator can know that the 
filament changed to the standby system by this. 

[001 7] Drawin g 3 is drawing showing the 2nd example of this invention, this example adds a resistor 1 6 and a 
regulator circuit 17 to the circuit of the 1st example explained previously, this example — filament 8a — present — 
when used as business, minute current is always passed to filament 8b of a standby system through a resistor 16 
and a current regulator circuit 1 7, and the preheating of filament 8b is performed to it since filament 8b is used in 
the state of an unsaturation having formed the current regulator circuit 1 7 and an inrush current may change a lot 
also in change of slight modulated light current — the influence — present — business — it is for inhibiting 
attaining to the lighting state of the filament of a system About other operation, since it is the same as that of the 
case of drawing 2 , explanation is omitted. 

[0018] drawing in which drawing 4 shows the example of the circuit of the current detecting element of an example, 
and a control section — it is — 20 — present — the lighting circuit of the filament of business, the current 
detecting element for which 21 used the hall device, and 22-25 — respectively — an operational amplifier 
(operational amplifier) and 26 — th change control-voltage generating section and R — in zener diode and d, diode, 
and TRl and TR2 express the transistor, and, as for a resistor, and VR1 and VR2 in this drawing, if alternating 
current flows in the lighting circuit 20 in order to turn on the filament of business present, the current detecting 
element 21 will detect this and will generate the voltage of about 0.5mV for the terminal shown by At this time, 
the circuit which consists of TRl and VR1 determines the threshold of the disregard level of an input current 
[001 9] This voltage generates the fixed voltage of -5V at the point which it is amplified by operational amplifiers 22- 
24, and is shown by **. The comparison voltage from VR2 is inputted into the + side input terminal, using an 
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operational amplifi r 25 as a comparator. And while th voltage of the point shown by ** is -5V, it adjusts by VR2 
so that the voltage of the point shown by ** may be subtracted, present — th filament of business is 
disconnected, if the current of the lighting circuit 20 becomes **, the voltage of the point shown by ** will be set to 
OV. and it changes to a voltage's of point shown by ** plus side By this. TR2 is "ON". It becomes, the chang 
control-voltage generating section operates, and the direct current voltage of 15V occurs between D1 and D2 
terminal. This voltage of 15V is impressed to the circuit changing switch 9 shown by drawing 2 or drawing 3 . A 
circuit changing switch 9 closes the circuit between DB1 and DB2. and makes filament 8b turn on immediately by 
this. 

[0020] Drawing 5 is drawing showing the example of the composition of a switching regulator shown by drawing 2 
and drawing 3 , a switching regulator element and C express the capacitor and, as for 30, in a rectifier, and 32 and 
33, CO expresses [ a power transformer and 31 ] the electrolysis capacitor, respectively. In this drawing, the power 
transformer 30 is lowering the pressure of the source power supply of AC100V to 40V. And the center tap of the 
secondary coil is grounded. It is rectified by the rectifier and this voltage turns into pulsating flow voltage of 
abbreviation**20V to grounding, and smooth [ of it ] is carried out by CC1 and CC2, and it is inputted into switching 
elements 32 and 33. These switching elements 32 and 33 perform switching operation so that the output voltage 
may become fixed, and the output is outputted as direct current voltage by which smooth was carried out by CC3 
and CC4, and **15V were stabilized. In addition, 01 and 02 are inserted in order to make the noise (high frequency 
component) accompanying switching bypass. 

[0021] Drawing 6 is drawing showing the example of the circuit which added the preheating section to the circuit 
shown in d raw ing 4 . In this example, the circuits where a preheating circuit is main, and two circuits of a factice are 
prepared. The variable resistor of VR3 and VR4 is adjusted, and very small current is passed on the reserve filament 
b also during use of major-filament a. If Filament a is disconnected and TR2 carries out the above-mentioned 
operation, FET will operate through a photo coupler 34 and Filament b will be turned on. 
[0022] 

[Effect of the Invention] As explained below, even if the filament of an electric bulb should be disconnected while in 
use according to this invention, since the filament of a standby system lights up immediately, discontinuation of 
lighting is not produced. Therefore, it can be used as a source of lighting of which high reliability is required. 
Moreover, since an operator can know what the filament disconnected, at the time of the next use. there is an 
advantage which can maintain always high reliability by exchanging electric bulbs. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the theoretic composition of this invention. 
[ Drawing 2] It is drawing showing the 1 st example of this invention. 
[Drawing 3] It is drawing showing the 2nd example of this invention. 

[Drawing 4] It is drawing showing the example of the circuit of a current detecting element and a control section. 

[Drawing 5] It is drawing showing the example of the composition of a SUITCHIGU regulator. 

[Drawing 6] It is drawing showing the example of the circuit of the preheating section, a current detecting element, 

and a control section. 

[Description of Notations] 

1 Eight Incandescent lamp 

la. ib, 8a. 8b Filament 

3 21 Current detecting element 

4 1 1 Control section 

5 [ ] Power Supply Input Terminal 
6. 15, 16 Resistor 

7 [ ] Status-Signal Terminal 

9 [ ] Circuit Changing Switch 

10 [ ] Current Transformer 

12 [ ] Switching Regulator 

1 3 [ ] Lighting Switch 

14 [ ] Light Emitting Diode 

1 7 [ ] Current Regulator Circuit 

20 [ ] Present — Lighting Circuit of Filament of Business 

22, 23. 24. 25 Operational amplifier 

26 [ ] Change Control-Voltage Generating Section 

30 [ ] Power Transformer 

32 33 Switching regulator element 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 




[Drawing 5] 
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~ 2 5 tt-^n-ensiSJi'iBg (rt'^T^:/) , 2 6ttti 
s«iflmm5!4S8. RttSSiS. vRi. vR2aPi^ 

Rl. TR2tth7>i^Xi'. Ctt»«g«^LTti 

ll0(C:fe«'^T, ^tt-lH[l»2 0{t3?iiS€S6 (3Sffl®7 

-i-^^^hs^afl-r-sft:*©) *mn-5t. sa&tjtms? 

2 l*ic:nS««HL.T, ®-C*f«liT»C«SlO. 5mV© 
SESfS^rs. c:©a:#. TRl, VR l)5if,?4SllI 

40 K*ix*sss©ttmw'^;i'©i/ti'i<i*^-rs, 

[00191 Cl©SBEttSSEii'lig 2 2 ~ 2 4 TliSS 

n. ®-c^-r;Sc-5v®-^«Es^4-rs. 

R2*>&®ttt!iSjEE*«A*SnTt>5. ^hX. Q)X^ 

•rj«©«E*<- 5 vc»sMB<3)-rs^-r;a©«E*«T'f 
^xifflcxft-ra. cncioT. tr23&«" 

50 tfeO. 1»SiH»«Ef6*a5«»llfPLTDl. D2ffl^ 
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(4) 



«fPI¥6-l 5 10 6 7 



m\Z 1 5 VOjESESff A^K^rS, 1 5 V©«JEtt 
B 2 « 5 VH4H 3 L'fc«S;^'f y 5^ 9 (CBIJDSn 
5. WSiX'f s»9^9ttC:nfcj;o-rDBl, DB2W© 

[0 0 2 0] astt, H2ac;H3-C^LfcX'1'i/5^> 

SIS^UTVi^S. |^aiC;feViT, ■SiS^EESS OttAC 
10 0 V©Sffl«}R*4 0 VK|*ffil/TV»«. -tUT, J<> 

OV0|RSS«E»C&DCC1. CC2tCj;tjT¥«*n 
T, X-fy5">i'lff^3 2, 3 3tCA:/j3n5, KX'f 
y^>ifm^3 2, 3 3K, -5-©ai*@K*<-5£lc;5:5 

c c 4 \z^'Dx^m^nr± i s vossftsn&itiiiE 

«Ei:bTffl*:Stl5. CI, 

[0 0 2 1] BI6B, m4\z^.rmmz=fm^ijtiav 
><D^^tD-^<om^(02^mmn^nx^^i>. vr3 
ffl«(ct)^i»7^'7;<>Hb \zwp(Dnm^mvx^ < 

WMOtSfPSrSi:. 7*h*:/9 3 4S:STFET*» 
[0 0 2 2] 

mmofsim Kky^^vrz^k^^z^^^mzxtumm so 



mi] ^^m(ommmmm^-rmx$>^, 

.[H3] *56??®«20^«S5%rH-C»«. 

[0 5] T.'f y^ifU^3.U-i'<Dm^<Dn'&^TmX 

[0 6] ?}(j(SISj:«8IE«^tt8i:&lil!l«ffi®lslK®M&^1- 
0T*^. 
[«F^®RW1 

1, 8 esi^^ 

1 a, 1 b. 8 a, 8 b 7^ 7;<>h 

3, 2 1 Si^tUlK 

4. 1 1 mm^ 

5 SilA:^!^ 

6. 15, 16 SirtM 

7 «a^M#SgHf 

9 ^SX-fy? 
1 0 

1 2 
9 

13 vStffX-f-^^^ 

14 ^y'f:t-H 
1 7 ^«iSl5l% 

2 0 affl®7^'7P«>h©jSi 

<rii85 

2 2, 2 3, 2 4. 2 5 iS£tig4§g 

2 6 «;#ffifll«£%^ffi 

3 0 msg^s 

3 2. 3 3 X^vf-y^V^^V- 
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(5) 



«fB|Jp6-l 5 1 0 



mi] im2] 

(a) 
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